Seven of the 96 ampicillin-resistant isolates of Haemophilus ducreyi reported in the preceding article (Bilgeri et al., Antimicrob. Agents Chemother. 22:686-688, 1982) were investigated and found to harbor plasmids of 3.95, 5.2, 5.8, and 6.4 megadaltons. All except the 5.8-megadalton plasmid have been shown to code for P-lactamase. The 6.4-and 5.2-megadalton plasmids of three isolates were conjugally transferable to a streptomycin-resistant mutant of H. ducreyi at high frequencies, perhaps due to the presence in these strains of a high-molecularweight plasmid.
Plasmid molecular weights were identical for isolates from epidemiologically linked cases and differed according to the geographic origin of the strains. Handsfield and co-workers did not investigate the transmissibility of these plasmids.
In a recent study, Bilgeri et al. (1) found that 96 of 103 strains of H. ducreyi isolated from patients suffering from chancroid in the Johannesburg area were Apr. We wondered, therefore, whether these resistant strains carried plasmids coding for P-lactamase and, if so, whether they were conjugally transferable, as this could possibly account for the extremely high percentage (93%) of Apr H. ducreyi strains isolated from patients suffering from chancroid. We report here the demonstration that all of the Apr H. ducreyi isolates studied carried plasmids coding for 3-lactamase, ranging in size from 3.95 to 6.4 Mdal. Two of these plasmids are conjugally transferable at high frequencies to a streptomycin-resistant mutant of H. ducreyi, perhaps due to the presence in these donor stains of a highmolecular-weight plasmid.
H. ducreyi isolates were obtained from patients with clinical chancroid in the Johannesburg environs and were isolated at 350C on MHIC medium (1) with 3 ,zg of vancomycin per ml to inhibit the growth of contaminating microorganisms. The Apr local isolates, GU (2) . Minimum inhibitory concentrations of antibiotics were determined, and 3-lactamase production was analyzed as described (1) .
All of the Apr isolates were shown to produce TEM-type P-lactamase, and analysis of the minimum inhibitory concentrations of these strains showed that they were resistant to concentrations of ampicillin ranging from 16 to 128 p,g/ml (1) . To minimize the chance of spontaneous mutation to ampicillin resistance, 64 ,ug/ml was taken as the base line for ampicillin resistance, and all MHIC agar plates used for growth and selection of P-lactamase-producing strains contained 64 jig of ampicillin per ml. The Apr strains were stable and did not lose their antibiotic resistance even when subcultured 10 times onto MHIC agar without ampicillin.
To screen ,B-lactamase-producing strains for the presence of plasmids, the growth of H. ducreyi from two or three plates of MHIC agar was suspended and washed in TES buffer (50 mM NaCl, 5 mM EDTA, 30 mM Tris, pH 8.0). Cleared lysates were prepared and subjected to agarose gel electrophoresis as described by Meyers et al. (10) , except that lysozyme treatment of the cells was followed by the addition of 1 mg of N-lauroyl sarcosine (Sigma) per ml for 30 min to effect complete cell lysis. As controls, the Aps strains GU 74 and ATCC 27722 were used. All of the ,-lactamase-producing strains carried plasmids (Fig. 1) . The Aps strains did not (results not shown). It was of interest that the migration patterns of the plasmids from the different P-lactamase-producing strains in 0.7% agarose gels exhibited considerable heterogeneity.
Comparisons of the mobilities of the Apr plasmids with plasmids of known molecular weight (pC194, pBR322, pUB110, pBD64, pJW101, pBRZ1, pDB248, and pAWIOI, which range in size from 2 to 7.13 Mdal) showed that strains GU 10, GU 55, and GU 75 each carried a plasmid having a molecular mass of 3.95 Mdal, strains GU 36, GU 71, and GU 80 each carried two plasmids of 6.4 and 5.2 Mdal, and strain GU 68 carried a 5.2-and a 5.8-Mdal plasmid (Fig. 1) .
To determine whether the plasmids coded for 3-lactamase production and to ascertain whether the multiple plasmid bands found in some of Transfer of ampicillin resistance from H. ducreyi strains GU 36, GU 71, and GU 80 to the spontaneous streptomycin-resistant mutant of ATCC 27722 occurred at frequencies of 1 x 10-1 per donor and 2 x 10-3 per recipient. Transconjugants of GU 36, GU 71, and GU 80 carried both the 6.4-and the 5.2-Mdal plasmids ( Fig. 3b ; results shown for GU 36 and GU 80). It was surprising that Apr plasmids with such low molecular weights could code for their own transfer, so we screened GU 36, GU 71, and GU 80 for the presence of large plasmids by using a modification of the method of Kado and Liu (9) which specifically shows the presence of plasmids of high molecular weights (unpublished data). All three strains harbored large plasmids (Fig. 3a) whose mobilities on agarose were similar to that of the Pseudomonas aeruginosa plasmid RP4, which has a molecular size of 36 Mdal. These large plasmids were not found in the Apr E. coli transformants, nor in the H. ducreyi transconjugants. They could be mobilizing the 5. These results show that in the seven Apr isolates of H. ducreyi from the Johannesburg area tested, resistance is encoded by three plasmids with molecular masses of 3.95, 5.2, and 6.4 Mdal. The 6.4-and 5.2-Mdal plasmids of GU 36, GU 71, and GU 80 were transferable to a streptomycin-resistant mutant strain of H. ducreyi, possibly due to the fact that these strains harbor large-molecular-weight plasmids which could be capable of mobilizing the small Apr plasmids. These findings could explain the extraordinarily   FIG. 3 . Agarose gel electrophoretic patterns of (a) high-molecular-weight plasmids isolated according to Kado and Liu (9) 
